SHORT REPORT
Contextual effect on mortality of neighbourhood level education explained by earlier life deprivation V arious aspects of socioeconomic conditions in the neighbourhood have in recent years been found to have an influence on morbidity and mortality even after individual characteristics are taken into account. 1 Increasing evidence suggests that to measure fully the impact social conditions may have on mortality risk, the whole life course must be taken into account as mortality risk increases cumulatively over the life course. 2 Few studies have combined ecological and life course factors to see if contextual effects may be explained by social conditions earlier in life at the individual level. 3 4 Most studies of neighbourhood effects have had a cross sectional design or with short follow up. Effects seen could be a consequence of the fact that people in these areas may have different earlier life experiences that have not been fully taken into account. In this study we examine whether the contextual effect of educational level aggregated to the neighbourhood on mortality risk could be explained by earlier life deprivation.
METHODS AND RESULTS
A cohort of all inhabitants in Oslo aged 30-69 years in 1990 was linked to the censuses in 1960 to 1990, the Educational Register in 1990, and the Death Register 1990 to 1998. There were 131 985 people 30-49 years (29% excluded) and 87 533 50-69 years (20% excluded). Education was defined as primary education (7-9 years), middle school (10-11 years), secondary school (12 years), college (12-16 years), and university (over 16 years). Altogether 473 neigbhourhoods were registered at the census in 1990 to administer elections. Centile distribution (at neighbourhood level) of number of inhabitants per neighbourhood ranged from 8 (lower 5%), 248 (median) to 968 (95%). The age adjusted mortality rate (per 10 000) did not vary by neighbourhood size. The proportion in each area in the age range 30-69 years with only primary education was used as the indicator of educational level in neighbourhoods. Housing conditions from the censuses in 1960, 1970, and 1980 provided information on earlier life deprivation at the individual level. Six aspects of housing conditions were included: rooms per household capita (0,1,2), type of dwelling (0,1,2), ownership (0,1), toilet (0,1), bath (0,1), and telephone in dwelling (0,1). This was summed for each individual and categorised into five roughly similar size groups. A logistic multilevel analysis was conducted to estimate neighbourhood variance in mortality adjusting for age only (model 1) and subsequently adding neighbourhood level education (model 2), individual level education (model 3), and earlier life deprivation (models 4 to 6). A full description of these variables in the same population is provided elsewhere. Multilevel analysis typically provides information on higher level variation (neighbourhood), some of which can be explained by the fixed effect of individual and neighbourhood level factors. Table 1 shows fixed effects of education at individual and neighbourhood level and variances in mortality risk across neighbourhoods in the two age groups. The variances were larger for men than for women and in the younger than the older age group. Adding neighbourhood level education reduced the variance substantially in both sexes and age groups. The effect of neighbourhood education was significant and stronger for men and the younger age group. Individual level education was then added. This reduced the neighbourhood level effect of education. Adding life course indicators of deprivation further attenuated the neighbourhood level effect in both sexes and age groups in a stepwise manner. Including life course deprivation seemed not to reduce the individual level effect of education substantially.
COMMENTS
We have shown that earlier life social conditions at the individual level can be an important residual confounder when investigating the effect of neighbourhood on mortality risk shortly before death. The accumulated life course effect of social deprivation at the individual level could explain an apparent contextual effect of education near time of death. A significant effect of neighbourhood educational level became insignificant after adjustment for individual deprivation throughout the life course. Adding life course indicators from the censuses in 1960, 1970, and 1980 reduced the neighbourhood effect in a stepwise manner. We know from other sources that indicators of social living conditions and mortality rates are distributed unevenly between small areas and administrative boroughs in the city. 5 Life expectancy between these boroughs has been shown to differ by 15 years.
Those excluded had slightly higher age adjusted mortality (20 per 10 000 person years compared with 17 among those included in the younger group). Similar figures in the older group were 89 and 72. This could lead to underestimation of the neighbourhood effect if the excluded were socially disadvantaged. A large proportion of those excluded, particularly in the younger age group (94%), were foreign born immigrants who did not live in Norway at the time of the 1960 census but were inhabitants in Oslo in 1990. The consistent effect seen in both age groups and sexes and the small proportion excluded suggest this has not affected the results substantially. To check alternative index constructions of housing deprivation, we reanalysed omitting telephone. This gave similar results.
Our main motivation for carrying out this study was to see if earlier life social conditions at the individual level could be an important residual confounder when investigating neighbourhood effects on mortality risk. We did not have social indicators from all across the life course for the older age group, which means that social conditions in childhood could still be residually confounding our results. Inequality in mortality risk is thought to be accumulated across the life course, as has previously been shown in this population using the same life course indicators. 2 This suggests that our choice of indicators is valid. But it could also be that other variables not measured along the life course could explain the contextual effect of education. Moreover, as we did not examine the contextual effects of education over time, we are not able to conclude whether such factors exert an influence. We would highlight the need for future research on ecological determinants of social inequality in mortality to take a life course approach. This will entail following up people's residential history to see if area effects can be found earlier in life.
What this study adds
We have shown that earlier life social conditions at the individual level can be an important residual confounder when investigating the effect of neighbourhood on mortality risk. A significant effect of neighbourhood educational level became insignificant after adjustment for individual deprivation throughout the life course.
Policy implications
Policy makers tackling inequalities in health at the neighbourhood level should be cautious of evidence obtained from studies that fail to take the life course into account.
